It is estimated that around half of published papers in the biomedical literature contain mistakes 1 in data presentation and analysis [1, 2, 3, 4, 5, 6, 7, 8] . The most up-to-date review of such mistakes 2 is for the journal "Infection and Immunity", in which Dr Cara Olsen looked at all 141 articles from same and we are certainly not the only researchers to find this concerning [9, 10] . In Box 1, we 7 highlight some of the most common mistakes being made by biomedical researchers. Such 8 mistakes appear to be particularly prevalent when it comes to analysis of small data sets, to 9 which many commonly used statistical analysis tools, such as t-tests for statistical analysis and 10 presentation of means and standard deviations, are not well suited. or allow users to input their own data.
11
An example of using the BioStat DT to analyse and present a dataset
12
In this section, we will use a thought experiment and simulated data to explore how the BioStat
13
DT could help researchers avoid making the mistakes outlined in Box 1. 
15
BioStat DT suggests that the researcher should consider transforming the data to spread it into a 16 more continuous distribution (Fig. 3C ). We will come back to this later.
17
After selecting CONTINUE, the tool next asks about the experimental replicates ( 
13
Showing one "representative experiment" is not acceptable; all of the data will be needed in 14 order to test for statistical significance and, if justified, to present something as a significant
15
finding. This will avoid the common mistake of "Reporting that a result is "significant" without 16 conducting a statistical test" (Box 1). Identification of biological and technical replicates and 17 handling of these data appropriately can be a troublesome area and is covered specifically in 18 reviews such as [12] .
20
Step 2. Is the data normally distributed?
21
In the thought experiment, the researchers have taken the median value for each of the group and are they almost identical, suggesting a normal distribution (for example see 8 Table 2 and Fig. 4A where mean ≠ median for WT and ∆mut2)?
10
Analysing the simulated data (Table 1 ) from the thought experiment outlined in Fig. 2 Table   16 2). For these two groups of data you can reject the null hypothesis that they conform to a 17 normal distribution. 
20
for normality (Fig. 3F) 
3
4B the simulated data appears positively skewed in the groups that do not conform to a normal 4 distribution. Selecting POSITIVELY SKEWED, the BioStat DT suggests performing a transformation 5 (Fig. 3H) . You may recall that a transformation of the data is also suggested because the data is 6 in the form of ratios (Fig. 3C) , so there are two reasons to transform the data prior to further 7 analysis. In this case, carrying out a log 10 transformation results in a tighter grouping of the data 8 set on a scatter plot (Fig. 4B) , the means and medians are closer and the transformed data now 9 passes the D'Agostino-Pearson test for normality (Table 2 ). All subsequent statistical analysis
10
should now be performed using log 10 -transformed data. Selecting CONTINUE leads the BioStat
11
DT to ask if the transformed data is now normally distributed (Fig. 3I) , to which the answer now
12
is YES. This means that the transformed data can now be analysed using parametric tests and 
19
If the transformed data had still not passed the D'Agostino-Pearson test for normality, selecting
20
NO would result in the BioStat DT advising that the data be analysed using non-parametric tests,
21
and presented as medians and inter-quartile ranges, rather than using the mean and standard PrePrints skewed" (Box 1). It also serves to remind the user of data presentation options, and helps them 1 to avoid another common mistake of carrying out non-parametric tests, but presenting the 2 mean rather than the median, so that the presentation does not reflect the analysis carried out.
4
Step 3. Selecting the appropriate statistical test to perform
5
Selecting CONTINUE on the BioStat DT leads to the question "Are you looking for differences or 6 associations?" (Fig. 3K) . For the simulated dataset we are looking for differences, so selecting 7 this option takes us to a question about the number of groups there are in the dataset (Fig. 3L ).
8
For the simulated dataset there are four groups: controls, WT-infected, Δmut1-infected and 9
Δmut2-infected. Selecting MORE THAN TWO, the next question the BioStat DT asks is "Are you 10 examining the effect of one factor or two?" (Fig. 3M) . For the thought experiment the answer is
11
ONE, that being geneX transcript levels. Next comes the question: "Are your data from 12 independent samples, or from repeated measurements on the same sample?" (Fig. 3N) . In this
13
case, the data is from independent samples, so selecting this option leads the BioStat DT to 14 suggest the "One way Analysis of Variance (ANOVA)" is the appropriate test for analyzing the 15 simulated dataset (Fig. 3O ).
16
At this stage, the BioStat DT also explains why the selected test is appropriate, alongside a 
4
Step 4. Analysing and presenting the data
5
While the BioStat DT does not tell researchers how to carry out a particular test with their 6 software package, or allow users to input their own data, we will finish by describing the 7 analysis of the simulated dataset from the experiment outlined in Fig. 2 . Performing an ANOVA 8 on the dataset yields an over-all probability (p)-value of <0.0001, indicating there are significant 9 differences between the groups within our thought experiment (Table 3) 
17
From the post-hoc tests performed on the simulated dataset, we find that all of our infection 18 groups have significantly higher expression of geneX when compared to the uninfected controls 19 (Table 4) . Furthermore, the tests indicate that the expression of geneX is significantly lower in 20 the Δmut1-infected group when compared to the WT-infected group. However, geneX
21
expression by the Δmut2-infected group does not differ significantly from either the WT or
22
Δmut1-infected groups. Interestingly, if we compare the results in Table 4 with a similar analysis Table 1 . Simulated data for relative expression of geneX given as 2 -ΔΔCT and log 10 2 -ΔΔCT .
10 Table 2 . Column statistics for the untransformed and transformed simulated data of the 11 relative expression of geneX. CI -confidence interval.
12 Table 3 . One-way analysis of variance (ANOVA) of the transformed and untransformed 13 simulated data. F -ratio of between group variability to within group variability; R square -
14
proportion of the variation in the dependent variable accounted for by the independent 15 variable.
16 Table 4 . Post-hoc testing of the transformed simulated data using Bonferroni's correction for 17 multiple comparisons. t -ratio of the departure of an estimated parameter from its notional 18 value; CI -confidence interval.
19 Table 5 . Post-hoc testing of the untransformed simulated data using Bonferroni's correction 
18
Data is shown before (A) and after (B) log 10 transformation. Saline-inoculated negative controls 
